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Human serum albumin (HSA) is prepared as follows, (1) a plasmid is 
constructed carrying compsns . of (a) AOXI promoter which contains DNA 
sequence (I) and (b) HSA; (2) the plasmid is introduced into a host for 
transformation; and (3) the obtd. transformant is cultured to produce 
HSA. 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 
TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACCTTC 
TTCCTTATCA TC ATT AT TAG CTTACTTTCA TAATTGTGAC TGGTTCCAAT TGACAAGCTT 
TTGATTCTAA CGACTTTTAA CGACAATTTG AGAAGATCAA AAAACAACTA ATTATTCGAA ACG 
(I) 

USE/ADVANTAGE - By culturing a transformant e.g. Pichia yeast under 
controlling methanol concn . in the medium, HSA can be secreted into the 
medium high efficiently. Also highly purified HSA can be prepared by. 
treating the cultured soln. with combination methods of ultrafiltration 
membrane, heat treatment, cationic ion exchange chromatography, 
hydrophobic chromatography, etc. 

In an example, Pichia yeast GCP 104 and 101 were used. As promoter 
of HSA gene, Pichia yeast IFO-1013 derived AOXI promoter was used. 
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C»#^l] (1) E?>J#^1 CDDNAE^JSr^-f-SA T£ iTfc*. IlW^n*-*— SfiiSbfe^XS F 

OXl7ot-?-fc«ktfthJfofg7;io'S>£&P£ ftfflV»T»JMEJJM***»U HSA£M4-r5&£fc 

HfSfbTfc^T^XS F£»^U (2) *©^9X5 5tf -5 HilCifcS. 

P*«£fc*AbT. »ME«Stf. (3) n^ntdm [0 0 0 6] 

«C«#**«LT. thJk»7^S>*S4S** Mfc*HM-*fc6©*ft] #5WJI±. (1) EMS 

Ci, *>6.aa'thJt*7A'y5>CDl8fi*tfe. ^lODNAEJUft^rraAOXiyn-E-^-feitf 

[0 0 0 1] ■ *«b. (2) -tCDT^XSFSfia-fcSAUT. »K 

'•[a»±©w«»m #f£93«, sfa^Aoxiyn^ jo teas*. o> #6nfc»*«ft***«UT. tv 



[«*©&«] ^^y-A«flstt»*tt^*^-Ji'** ». tr*7»s i fo - i o i 3§*^ans. s 

*M*±tfX*;W*-«iUTi«srr*. *©BU tttl/TB, »»MJB*»6ft»©*l6 Man 

y-^»tt»fc*V»T»lRI»-C7A'3-A*Mt»* iatis T. «. Molecular clonl 

(AOX. EC1. 1. 3. B) KA.D^^y-A'**' ng, Cold Spring Harbor La 

JW^Jl^t FfcMW*. **/-JMgfcft»S©- b o r a t o r y NY (1 9 8 2)f) fclpCTlftfi 

«T*«i;*7»» CPichia pastoris ) tt4VA't>lC 29 #DNA£fflfflb, CtttaSftMBUHK (Ec oR I 

rlCAOXlfif (AOXUfi?, AOX2Jig ^1') fc Tg&tfiBfcb, 1S&7 7-^^- 

T-) S^TtS. -(WAtt. Agt 10, EMBL3) K3IAbfc& (0 

[0 0 0 3] ifflfiAOX 1 ^Dt-J'-t AOX 2 ^ 1 iCAOXfe^PS A g ft 1 0 Ka*iiA.«ffill8»*» 

n«-^-tttSttfc**afi39»*0. «»K=*7»* laS^T. ) . S^^lgi WAS. A1BILE3 9 2 

T»»SnTV»SAOXttKfc^AOXi:/n;E-* *K«WL9 5*ftO *«WEJHl/Tkbi'i/5»> 

(Molecular and Cel lularBiology, vol.9, 1316(198 ^»C«fcoTSHt^n->S#. @«tt57r-yDN 

9» . Aoxii^Ao— *-aw*irpttafc^«»s AStais-rs. 7r-3>bNAfcas&*iiH»* (Ba 

n&W©fcfcU **y-;i^**Ttt»B+©«I* mHI. Hlndlll «) ti^TlMfcU X^ft^? 

■fcgaS©3 0X<£j*-riV>fc>nTH5. AOX&3- 30 XSF^i'- pUC19ftO (CSSAbT 

fts2sjs©aox«&p©5^, Aoxiae?© j mi 09*0 fcflme&u bw 

^^>-;W38fl:ttBS©SasaH©5SSfcffl^6. [0 0 0 8] DN A©*ggEjaJt4&»©;£}£ (WAH. 

n. ba>bfc*<e>. aox2^d +D->-5i>xa. -r^-y-A-^juA-ha, 

JMMBKOWHlclMS-ett fc*oTfr*>n*. *%W©^D^-^-S 

ji*>ofc.-^^y-Miwbtt»»ojHKa»ffl5fia* strttaejm*, aox 1 5 ' «u 

6ft*fc»lC. ^©SSB&K&TJ&y **fc#«EU «2 4 0 b p£WbTV>*„ ^©£SE 

[0 0 0 4] ftfi. ^©AOXafi? ©WMMtftJBV* 
Tft«ataKt*± - r«*tt3S«W«*n-CV»« (Yeast, 40 [0 0 0 9] (Si, ftBBBB6 1 - 1 7 3 7 8 1 

5, 167-177(1989) . *im-12879<HWMB, 1^2-1042 iSn&AOX 1 ^Dt-^-tliDN ASWSS 

WHMNB. 3-ny/ttili4HB34792M» . *. ^ 1 IC^fflJtKS^f. 

[0 0 0 5] [0010] 

WWI>W**U.fc3 #3S9!©gW«, KU [SI] 
^KHSAfta£*«±T»Jto«*«»:3««fc:/ 



[0 0 0 2] 



[0 0 0 7] (a) AOXl^nt-?- 
*%W©^nqE-^-£3l#-rSfc«)©lI»ffltei:bT 
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[0 0 11] (b) 
*5EiCD^7XS HH (a) OAOX lyD^E-^-Sr 

»U««ta»ttl«BE5<l»«fil*lxTy»T l bJ:V». HS 

*fctt«HT*J:<, S#MlCtt«SBa5 8 - 5 6 6 8 
4^. P3 6 2-2 9 9 8 5^©=&^S^tS^tlT^ 

[0 0 12] ntM>«jn,9~M. 
a-7r£*-3IfcT©«fc-5&i ! Sfi3*© ! &©* HSA 

©j'i^iHEais&tK-ww** mmw-2- i 6 7 o 

240 1 9-lf) *-5*- 
^-tUTSAOXl^-5*-^-l?SfflH5Ci:*5 

[0 0 1 3] «PlfH*W:H IS4, UR A 3, LEU 
2, ARG4««>M^n4. ▼-*-atfiTpttttSi* 

JRtWfclyTtt^n^i'SH, G-4 18. ?n 
5A7i=3-*. M?D^f-» 
•iWISSn*. *«*tt«*MM?FfcL--CH:, HI 
S4, URA3, LEU2, ARG4»*«|SIf 6*1*. 
[0 0 14] C^i— y Mi 5' ffi0)5»6 3' ffijlcftfro 

(o Kumm 

**WO»IMiJ|k#tt (b) ©75*5K*»AL-Tft 

[0 0 15] #««©»*«•**«»* L<, .fcDJf* 
U<tttr=^7SS (Pichia pastoris ) "TifeS. Prttft 
KteGTS 1 1 5 (NRRLftCSf Y- 1 5 8 5 1) 

[0 0 16] ^7^5 H©lS*fflE , t , TO#lEOffSC 



Sfctt, 75*5 F«aT#ttUTV»T'bJ: 

S A=£%3S$^*y7X5 HfcHUB«rtK#fta*T 
<b*lt>&v». 

[0 0 17] (d) HSA©K5g*fe 
(c) -Cft&nfcttME&tlctt. 1&£Hlffi©a#&aJ© 
# «»T«I"J-*. «»tL-CB0. 01~S96*?J- 
^**firU&YNB«fldS« CO. 7*5 YeastNltrogen 
Base(Difco «fc) ) , £±1*0. 0 1~5%*?S-)V 
SttLfcYPgft ClS^-XM^Xr-^h (Di 

fco a) , 2x#yv/h> c*s*is#) D ft£*»M 

[0 0 18] 9*1 5~4 3t: «f5StC»3 0 

■egg) -C2 o~3 6 oi*naKf?v>. ^stctoam 
«*.«■!»■. 

50 07^77^-, 77^=T-fi'n'7hi'77-f-, 

y;vaifi#igftte ± o h s a *mm.? «. 

[0 0 19] 

S*l**©-ettfcH. ft*, *£H£:l3V>T£<©tt 

V»*. »K*6ftWRD, £T©S*tt«»»«*W. 

[0 0 2 0] B&E£©fc*©&»fcRtfElS&#ti1* 
40 K»f6ftWlHD#»*0«a7CO**K«oT«fflU 
fc. ^9XSH*fflV»fc*»«0»Wa«6, 75-* 

7b'J- C TMoleculer Cloning J Cold Spring Harbor 
Laboratory(1982)] fcE**nTV»**ttCJ:-DfT-3 
fc. 

[0 0 2 1] MMI1-1 bT*7SJ&#AOXl«e^ 
©i7 D-r>^«J)7'Dt-^-SfflV>fcH S A©± 
M 

so mmhummw 
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K+7&S IFO-0948fcl^IFO-1013fc 
ft. (St) 58HW!WfJ:DA#Ufc. W7B«ATC 
C-2 6 04fc£*7»SATCC-2 84 8 5fctiA 
TCCiOAfbfc. tf*7BP#GTS 1 1 5 (his 
4) ttb!*7»*fc*»J*»KC*MBa*tUT«ffll/ 
fc. 

[0 0 2 2] AOXllg?OJ'n-r>^ 
Ro t h s t e I n^©#& (Rothsteln, 
R. I n " DN A c 1 on ing", 38, 675 

(1 9 7 4)) KftoT, VlrTU® I FO- 1 0 1 3 
£OSfefe#DNA£«ttibfc. -?-©ftl©DNA©lftO& 
W*. Man i a t 1 s T. 

Molecular cloning, a lab 
oratory manu a 1 ) Kfifofc. AOX 1® 
&?<DW)-->>f\z\t. ffi?!l#^2&iy:3©2«gi 
©* vd* >? a-f^mm bfc. 

[0 0 2 3] AOXligfJtS^S 
t*78f I FO-1 0 1 3±0^n-r:>^L&AO 
X 13t£T£fflV>T, 1 1 5rtftft© 

AOXlIfif&lftaLfc. IFO-10 13fi*AO 
X 1 BfirFSMMMRP stltXbal fcTiHfcbfc 
*ll3kbfflDNA»rM-S^X5FpUC19lClJ- 
y^D-->^b?c. SSlC, CO^SHCAOX 

1 ag : f±t#*E-rs S a l I SSftlC 3 k b©/^>BI# 
Ef5*SUC2fce?£JfAbfc. i^fc^^SHS 
fflV>Tbf*7»&GTS 1 1 5£«StlK&b;fc. Bmfc 

*#oa#ittS/i-* n-x«fl:l6©»#lc ± Off -a 

&. 

[0 0 2 4] '«« 

(BJ) 5SIW&ffiatfATCC<fcOA#bfc&fc:*7B* 
IFO-0 948, I FO-1 0 1 3, ATCC- 

2 6 04. ATCC- 2 8 4 8 5©4fttCOViT. ■£© 
;* * y -)VMto&&* 9 J ftsHKfc-f*** 

*«tt3&»ofc«». **y-;v^Jgtfrcttb!*7»si f 

O-10 1 '3^0 3*.k'9J«*t#ia<. floWM* 

fcgfc&fc&frrpfc. C©iieS<fc0fcf*76f«I FO- 

1 0 1 3\t*? ;-)V&K.mi)m<T)in-)v**~>y 

[0 0 2 5] bT*7BHSI FO-1 0 1 3«fcOAOXl 

A£}fttfJbfc. JUiaUfcSrtl#DNA*ll!IB»*Eco' 
RITmfc«77-5****-Ag t 1 OfcWXU K 

*7B*S©&fi#DNA7'f:77 , J-£f£3Sbfc. 7< 

^7'J-©*55 x i o 6 ^n— y\z-D^xzfv— 

yx } ^-fe?-->3 >tZ ±% AOX 1 jUS^WX? U 
>£f£frofc. A-f ^'jy-TIf— >3>^n-^tLT 

ia, gtir^©snTvi-5b:^7»s©7JV3-;i'^v 



«(« fc fc**H5nffi*TS 2 asia^a* u =f * ? 

F£&fflbfc (£?«#*§ 2 3) . yvrr/U^-tf 
-va >©*£&. 4<a©#^x^^^n->*t^e.n 

fc. ;rne>4?a->©5-£& , M:£fcDNA-'f >lr- 
h (5. 7kb) &G-?Z9a->KM-Rl 0 l\Z^ 

7 n V> JMttf- 5; htiffi fc D N A£SE 
5iJ©fc£«fc0, jD->AMR10 1A'^gfflAOX 
1 :ifca*91&tf>fcfco&. uCAOX 1 ffi 

JO e?0&SS3?!lttB*l** 1 © 3 ' *Jifc:a*|SftT»r» 
fc. I FO- 1 0 1 3«©AOXlJte?©DNA*gS 
E^JSffi?iJ#-^2 tbT^-T. CCAOXlfifiTttl 
'9 8 9 bp03-HS«m, 5' 
ATG±8U 5 4~1 5 9bp©&@ (EFJ#^1©8 
5~9 0SS©^S) irtiTATA (TAT AAA) # 
y£XE*W#*Ebfc. 

[0 0 2 6] £*78#THSA©#ifc?8S£ii#.£fc 

$>\z. aox lfiE^o^nt — ^ — HfWSS t^ir l . 9 
kbCEcoRI -As uII»rK- ; £e*7#«JBg<g& 

DN ASAOX l ffig^o^n^-^-roTSSfci? Ab 

fc. IfflHS A^I^XS f&fflV>Tt:*7BSGT 
S 1 1 5fc*©rtftftA©Xl»fc^©*S8n!i&St! 
*7ffGTS 1 2 Ofc^gig&bfc. fl*B*£&#© 
SlRte. HS AHIffl^7^5 HrtCtStlSH I S 4 

mfcTomxiz&z tx^v>n*tt©^^ci off ■o 
fc. #&nfcb:*7im^fi«£&<*:&i o»s^^y- 

JV-&W«»S:fflViT3 0t-e2 BH««b. ^©fcSti 

nifi s d s y;vmM*«i»«TtSiH s Att#s»v»&9 

50 ix?>yny hftVHzfrtttz. *•©*£*, ^rn©» 
iCfcHT fe^SH S A t ie| Dfl^S^&S 6 7 k D a 

©^^$©t^^5(c^-f >M>F**««3n. ^ns^ 

I6MT»5HSAAiMU. *JB«frfc#ttS*vrv» 

•SJIfcA^Snfc. ^3-X*"&tJiSaT«« 

bfc«^. ^rn©^s?£&fri-*3v>T*>HSAi*£< 

&aj£*rf, i FO- 10 13 ^SsfeAOX l ^n^— 

bfc. tf=^7S i SGTS 115 tGT S 12 0 i©7f£K 
0 H S A©£jgS*<§'fe#V>5' n->S:-en-? 

40 nst;. ^n*H+78«GCP i o is^gcp 1 o 

4fc#£bfc. M»©HSA©ii£fiii77X3««-C 

«fcfcit8 omg/LT*o. m*mib*>nti.ifiorc. 

[0 0 2 7] &mmi~2 (W7fS*fflV>fcHSA 

©iisssm^^s) 

li*78SGCP 1 0 4**iy:tr+7Ss«GCP 1 0 1 

TWBf I FO-1 0 1 3ft*©AOXiynt- 
^-Srffifflbfc. 
50 [0 0 2 8] 
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FM - 21 (Sreekri shna, K. , et a * 3tcSUfc. 
I, : B i o c h em 1 s t r y, 2 8, 4117 (1 [0 0 2 9] 

9 8 9) ) mi&z&mhfc. *%i9iomf$.*$k2R.vm* 1&2] 

'<7f^IffiFM-2 1^*M 







H,P0« 

CaSO, 2H 2 0 
K,S0 4 

MgS0 4 7H 2 D 
KOH 

b*:tf->i?jatf§& (* 1) 
YTMfi?ia^?S (*2) 
H,0 


5 0. 0 g 
14. 0 mL 

0. 6 g 
9 . 5 g 
7. 8 g 
2. 6 g 

1. 6 mL 
4. 4mL 
1. 0 L 


pH 5. 6 


* 1 : 0. 2 g/L 




*2 : YTMIfjS^ififi£ 






FeS0« 7HjO 
CuSO* 5H 8 0 
ZnS0 4 7H 2 0 
MnS0< nH e 0 
H,S0< 
H,0 


6 5. 0 g 
6. 0 g 

2 0. Og 
3. 0 g 
5. OmL 
1. 0 L 


FM-2 17^- K^Hfelifiit 






YTMfrjg£&& (* 2) 


1. 0 L 

2. OmL 



[0 0 3 1] ^tT3L^©5?Y-7r-^>^- 

^iie«ttS2%^;i,a-x<£Kigj!Sfr-5YNB^ Di, x-f^aK) emu a^ffi^^sff-p 

(DifcoltSS) lOOmLfettttft. 3 0t:tCT2 fc. 3 0*C. ®m§£ 2 L/#fc»gU ft 

4RrP^^»Lfcfe©£FM- 2 l^lttlL (U-yh;W 50 #jiffi©±IEht 1 5 0 0 r pmtLfc. igSI^OpHK 
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(6) 

9 

5. 8 5*«8*«*37>* = 7#lCT)SttMfPl, 
fc. fittttffift*! (Adecanol, MSftXIitt 
3S) €@£tt«Mttl»£ 0 . 3 OmL/L - b r o t h 
SHU *o*tti«lc«:i;T^«W«rr.«ciT§*as 

bfc. HS A©m££$*rr-5fc&> FM-2 1iSSfiiti 

(D^U -fe o *s tifc^^Ci 0 * * y 
»ir*7*-F*iB©WineBlttL;fc. 7-f-H*» 
©gsjmgteigift+©;* : ? /-jViigtf 1 X«fi*.ftti|H 

[0 0 3 2] ifl 

scttgufc©*. wtytm.W( (uv2 4o, s^a 

CO 0 3 3] 4Mf5$nfcHSA©^fi 
tf*©***lirc**«ft"!J->:/U >ifL. 1 5 0 0 0 

(LCWy>-7J^SX ^-U>^Jl"5r 

Wft* ©* * / -;PSS©3£fi 
tt*©JMWBWB**ft-i>->:7U 1 5 0 0 0 

rpm. 5»Pltt<bft. *htVkJM**?frY?yV — 

c 3 h vt'<t o»s»ia«H plc 

[00 34] 

*7A:WATERS Sugar pak-Ca 
■fryk.mm: 8 0"C 

: 0. 0 296 NaNs 

mm : Tummmn 50 

FM-2 l*»ft«UBLfce*7»*GCP 1 0 4©J§ 
«<S*ftH2fcjRLfc. OB, HEfcJfttqfct***^- 

A*£ (v/v) £SU Dtt. fc##$nfc 
HSASg-piboT, V>->--^^«fc0^©fc<lT* 
*. • (DCW) 14. Itfftl Ly$fcO©i£j®iaJKfifi£ 

[0 0 3 5] C©*. HSA*£«tt»l. 4 g/L"C 
fcofc. HC*#KTlMr7#*GCP 1 0 

«qsi»&». *H^©**/-/u©»«ttB:iiii,fflB 

DCW#1 1 0 g/L^±©iSffiS^S*tpJtg-pfeo 
fc. L*U HSA££ftttttl. 2g/UZtH±-D 

6. GCP10 1OSS, GCP 1 0 4 Kifc^TMttiS 

ma.i. 5teiz±#UT^sicfe*^*De.-r. hsai 

[0 0 3 6] -eUT, GCP 1 0 1 *«J8U ^'J-fen 
T. gift* ©**/-;HMttfelS6S«fc«»Ltt*tS 50 
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TV»6K"b**»*3Sr. ttttfttt. DCWT7 5g/L 
&MrCU#ilMnl,&*-3&ia«. HSA141B1. 4 

g/Lfc±#-r*ct)WHKan&. 

[0 0 3 7] ^}g«aj 1-3 &fj?K£©X^r-JV7y:7* 
&llt&lcJllV>S8*K©&8ttl 0 0 LIcffiS-TSS 

BE&Xg 

£E*XSKBLTB»**©BEX, JE»l^©E*(Cftj@: 
[0 0 3 8] MffiJlXg-l 

0. 2 2 ym©7-fM- £fflH&*&t#£frofc. £S 
fc IIOlMKfc^TPWtefHiMH 1 *** 3 0 77©R4Ut 
iBRtfflV»fcttWftfT-33fc. «iKf»li^>^x>3/+ 
*7n-JStiw, ^«*©ttAi££i;TRliiff»¥ 

Kft«*»ia«cfri. 84m> tufc. umwm 

4ffl|j8«l^©IH*HliWft«V»TKBitt2. 3m' O 

* > v>x > -> n-8n?fTt> &. 

[0039] ftUKuoara 

**±»«pfc6 or. 3B?IW©;bn&fflg£frt>fc. JnSi 
»31»ffl#U3.-Att«*±fl|©»l 0~1 5fg«*gL 



■MBa©*#ttROai8-l tHUtLfc. # 
B*H*S3 0 7©|R*ttilR«j|Jfrvr;lMHTO&Ngs 

U 5 |r 'f-V7^;i/M^-v'a>S:ff-3THSAS:[5iJRb 
fc«, 9»LfcHSA*&H4mU5©IR*ttiM& 

fflv^TiSffi^fT-ofc. ffiV5fcis^.tt5iM©iig®a ! bi!e«i 
nxg-i tncibfc. 

[0040] B^t^Sai^nTHf??^- 
HSAtyAfcSfSt, «»l/T^Ftt*tl»*Ufc 
HSA«»WJ-****ffl»r»&. ^©fcft. H S A 
©*«jSiKT©j8»aD«V»pHflW (pH4~4. 6) 

g#x;P:7 *£•?<&£*>©) ©2HW»:««V»TB'f*> 
£rn-7hy?7-<-©fcW*fTofc. SaiMWK^P* 
Ua.-Ati5LtLfc„ 
[0 0 4 1] 

EE8?Xg 

BEAtt«WttfcJE**±#a*T«*Wfc2. OKg/ 
A*±#S-frT. gi!^MIC5. OKg/m' ©JETjTfi 1 

5ntTA»ae*3a«A6*ifc. £E»snfc«»©7-f 

/V*-4r-*tt***t»«<. Bt$*&©»«i*l<b£t# 
T & o fc. C ffl*fl=TTOEi tC«kD «Sja©*5 6 0- 
6 5X*«jmiiLTB*TSft. EAfcHf*l*ni!»4 
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' coo4 2] m&mxm- i 

HPLCMfflKl*^. #B#^S#3 OJjtDWi-m 

gfeitm (HSA©8f&s©gmjMi*K. -tv 

xfWLfe&g. (6 0*0 ^©gmics-rs^ra&T^sfc* 
immmtrzztT; (3o#.eu*3) , hsaoihjik^ 

jLTfcK&roigK&^TH S Aro##M*tf«g 

[0043] msamxm-2 



(7) W6-22784 

fc**, g3$W&HSAIaJiKi$!'&&£l 0 0 %t&.ftfC$> 
[0 0 4 4] m'!*>3z&?n-?hif : 7yj~- 

MSAoit ^^^-tn&±^& 5 d t feWW Ufc. 

rne»o^ss^ii-r^B«THSA©^m^ 

BIT (pH4. 0-4. 6) T^DTh5!l31S;ffr)fc. 
BP*i, H-f*>2e»#fcHSAt!»tS«T. gttfcfc 

[0 0 4 5] «±©&Ig(DiK^©*ia§M6*©-fl!£ 

[0046] 
20 [164] 



<ft§B¥6-2 2 7 84 













£E»XS * 




60~65X *' 


~10X 


1.2 




*-CHSA**«o 


-100X 


~65X 


0.7 




6o°c^ 3 m& (*U-f 


90-95X 


~50X 


0.7 




KT?H'.SA*»»« 


~100X 


~75X 


0.7 


"7>f- 


Rf'pH 4.5 

jgtfipH 5.3 


75~83X 


—85)1! 


0. 008 



HPLCT^tU *tlfcH'SA*;7-Oj( 
H SA«h* £©MIt* 



[oo47] ^6S09i-4 Mmmmmomi 

1 - 3 •C«WLfc«IW«7 U&gBTPtt, H P L C 
5 H S AKft©»§a***fi«!tt#fc 0 n 



[0 04 8] HSA*yv-isJ:rHH**ft— flMWfc 

t. HSA©iM»«©**4> , < IHc«»S*THSAO'E- 
^jaLS(Pass-Throught Method) 
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*WcaiB3-ttS!*8fcNaClT26BS(pH tt6.7)£MS 

t, y;V£$S5«c(0.15MNaCl,0.05M fc&ffi PH6.3) T 

[0 0 4 9] 

OltT^^fAfttanbftWBflEftl.SIKpB 56.7 \z 



25 



*0.15M RaCl.O.OSM WWt pH6. 3>T¥Sfcbfc. t£ft£ 
yjUCiWCBatSttfc. JgtttMKO. 15M NaCl, 

0.05M 8SEtgpH6.3) THS Aty V-SStUUfc. 

[0 0 5 0] 

[*5] 











9 0-9 5% 


7 0~7 5% 


mm 


~ 3 0mg/mLy;i/ 


~3 Omg/mLy;i/ 




.&.» 




Witt®. 


®% 


\ ■ 









[0 0 5 1] 1 - 5 ^WttfflBSSaO^Ott 

ft 

±tE©#&T«&LfciSg»KHSA&8[ (sUSLSIC 
£»£&£fc3tLfc. HSA#£4SS±fi!S<$&£:7 

[0052] mm 

il/Tl 7 6 n g/mL (D-U-&) . £ft^S£L 
T«68mg/mL C7xy-»-fi&S£&) Tfcofc. 



50 fflK^i:bTgeSieST2 1 Bpg/mL, fcSSfiT? 
8 3ng/mL©»«flE3!tWe*a«BI»-C*&. d«ai 

2 5%SSST?«ffiU&SiSHSAtflC^tiJ$n.5#e 
fi*J«»©*«tt. S&XUKiOTM 9. 5 n g/m 

L (MI9 9. 9 9 9 9 8%) , 9. 1 

lig/mL (J&6S9 9. 9 9 25K) T&t>fc <^6) ; 
3 > h n-^tUT. 2 5 %lhm&mT)\,-7S. >m&iz 

[0 0 5 3] 
[*6] 



«ftS2H S A \zt3ll Sil-Sft 





HSA^I 
(mg/mL) 






m 


umihsa" 


250 


49. 52ng/mL 
&j£(99.99998K) 


19.12 tig/\sL 
*6Jg(99.992X) 


ihKHSA 


250 


<0. 7ng/mL* 


<0. 3 jug/nL* 



mm&n-. i 

EJtCDg;* : 2 4 3 
E3ajO^ : Wt 
gfcOgc : -*m 



[0 0 5 4] 

>PK:#»3tt«C&;»iT£. 210!}«fHK«ISft4liUI. : ffiotttt ^5X3 FDNA 

D-7h^57^-#f£iS*^t3«srttCJ:DilsaEJcS 50 #a&^-TE^ : promoter 

«an&HSA*a«r*i:tj5*Tr**. ftm&&g.Lttm •. e 

[0 0 5 5] * 

en 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 60 

TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACCTTC 120 

ITCCTTATCA TCATTATTAG CTTACTTTCA TAATTGTGAC TGGTTCCAAT TGACAAGCTT 180 

TTGATTCTAA CGACTTTTAA CGACAATTTG AGAAGATCAA AAAACAACTA ATTATTCGAA 240 

ACG ' 243 
»h#n3>— :*»R 

* W»t«3eUfc*ft : E 

MM 

ATGCTTCCAA GATTCTGGTG GGAATACTGC TGATAGCCTA ACGTTCATGA 50 

mmowm : mnrnt ^d-^dna 

E5«©ftf& 

: E 

MM 

TCAAGAGGAT GTCAGAATGC CATTTGCCTG AGAGATGCAG GCTTCA 46 



ejwh» : 2 

EH©** : 5 0 
iEWOffl : SB! 
SS©» : -*« 



E3fBfl!>ftS : 4 6 

: tttt 
&0tSc : -*m 
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(11) W6-2 2784 
19 20 

6B?ajCDg£ : 2 2 6 0 EJflOfflS : Genomic DNA 

BE^J©S : 88 E#l©!f$S 
HWS:n*JSI : E 

ATG GCT ATC CCT GAA GAG TTT GAT ATC CTT GTT TTA GGT GGT GGA 45 

TCC AGT GGA TCC TGT An GCC GGA AGA TTG GCC AAC TTG GAC CAC 90 

TCC TTG AAA GTT GGT CTT ATC GAG GCA GGT GAG AAC AAC CTC AAC 135 

AAC CCA TGG GTT TAC CTT CCA GGT ATT TAC CCA AGA AAC ATG AAG 180 

TTG GAC TCC AAG ACT GCA TCC TTC TAC ACT TCT AAC CCT TCT CCT 225 

CAC TTG AAC GGT AGA AGA GCT ATT GTT CCA TGT GCT AAC GTC TTG 270 

GGT GGT GGT TCT TCC ATT AAC TTC ATG ATG TAG ACC AGA GGT TCT 315 

GCT TCT GAT TAT GAC GAC TTC CAA GCC GAG GGC TGG AAA ACC AAG 360 

GAC TTG CTT CCA TTG ATG AAA AAG ACC GAG ACC TAC CAA AGA GCT 405 

TGC AAC AAC CCT GAC ATT CAC GGG TTC GAA GGT CCA ATC AAG GTT 450 

TCT TTG GGT AAC TAC ACC TAC CCA GTT TGC CAG GAC TTC TTG AGA 495 

GCT TCT GAA TCC CAA GGT ATT CCA TAC GTT GAC GAC TTG GAA GAC 540 

TTG GTT ACT GCT CAC GGT GCT GAA CAC TGG CTG AAA TGG ATC AAC 585 

AGA GAC ACT GGT CGT CGT TCC GAC TCC GCT CAT GCA TTT GTC CAC 630 

TCT ACT ATG AGA AAC CAC GAC AAC TTG TAC TTG ATT TGT AAC ACA 675 

AAG GTT GAC AAG ATA ATT GTC GAA GAC GGA AGA GCT GCT GCT GTT 720 

AGA ACT GTT CCA AGC AAG CCT TTG AAC CCA AAG AAG CCA AGT CAC 765 

AAG ATC TAC CGT GCT AGA AAG CAA ATC GTT TTG TCT TGT GGT ACC 810 
ATC TCA TCT CCT TTG GTT CTG CAA AGA TCC GGT TTC GGT GAC CCA 855 
ATC AAG TTG AGA GCC GCT GGT GTT AAG CCT TTG GTC AAC TTG CCT 900 
GGT GTC GGA AGA AAC TTC CAA GAC CAC TAC TGT TTC TTC AGT CCT 945 
TAC AGA ATC AAG CCT CAG TAC GAA TCT TTC GAT GAC TTC GTG CGT 990 

GGT GAT GCT GAG ATC CAA AAG AGA CTT TTC GAC CAA TGG TAC GCC 1035 

AAT GGT ACT GGT CCT CTT GCC ACT AAC GGT ATC GAA GCC GGT GTC 1080 

AAG ATT AGA CCA ACA CCA GAG GAA CTG TCT CAA ATG GAC GAA TCT 1125 

TTC CAA GAG GGT TAC AGA GAA TAC TTT GAG GAC AAG CCA GAC AAG 1170 

CCA GTT ATG CAC TAC TCC ATT ATT GCT GGT TTC TIC GGT GAC CAC 1215 

ACC AAG AH CCT CCT GGA AAG TAC ATG ACC ATG TTC CAC TTT TTG 1260 

GAA TAC CCA TTC TCC AGA GGT TCC ATT CAC ATT ACC TCT CCA GAT 1305 

CCA TAC GCA GCT CCA GAC TTC GAC CCA GGT TTC ATG AAC GAT GAA 1350 

AGA GAC ATG GCT CCT CTG GTC TGG GCC TAC AAG AAG TCT AGA GAG 1395 

ACA GCT AGA AGA ATG GAC CAC TTT GCC GGT GAG GTT ACT TCT CAC 1440 

CAC CCA TTG TTC CCA TAC TCA TCC GAG GCC AGA GCT TTG GAG ATG 1485 

GAT TTG GAG ACC TCC AAT GCC TAC GGT GGA CCT TTG AAC TTG TCT 1530 

GCT GGT CTT GCC CAC GGT TCT TGG ACT CAA CCT TTG AAG AAG CCA 1575 
ACT GCA AAG AAC GAA GGC CAT GTT ACC TCC AAC CAA GTC GAG CTT 1620 
CAT CCA GAC ATC GAG TAC GAC GAG GAG GAC GAC AAG GCC ATT GAA 1665 
AAC TAC ATC CGT GAG CAC ACT GAG ACC ACA TGG CAC TGT CTG GGA 1710 
ACC TGT TCC ATG GGT CCA AGA GAG GGT TCC AAC ATC GTC AAA TGG 1755 
GGT GGT GTT TTG GAC CAC AGA TCC AAC GTT TAC GGA GTC AAG GGC 1800 
CTG AAG GTT GGT GAC TTG TCT GTC TGT CCA GAC AAT GTT GGT TGT 1845 
AAC ACC TAC ACC ACC GCT CTT TTG ATC GGT AGG AAG ACT GCC ACT 1890 
TTG GTT GGA GAA GAC TTA GGA TAC ACC GGT GAA GCC TTA GAC ATG 1935 
ACT GTT CCT CAG TTC AAG TTG GGC ACT TAC GAG AAG ACC GGT CTT 1980 
GCT AGA TTC TAACCAATGA GGATGTCAAT GACATTTGTC TGAGAGATAGC 2029 
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(12) 
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AGGCTTCATA TTTTTGATAA TTTTTTATTT GTAACCTATA TAGTATAGGA GATTTTTTTT 2089 

GTCATTTTGT TTCTTCTGCT ACGAGCTTGC TTCTGATCAA CCTATCTCTA AGCTGATGCA 2149 

TATCTTGTGG TAGGGGTTTG GGAAAATCGT ITGAGTTGGA TGTTTTACTT GGTACATGCC 2209 

ACCTTCTTCG AAGTACAGM GATTAAGTGA GACACTCATT TGTGCMGCT T 2260 

mnnm-nmn o 1 o&tisx&K-r. 

mi) Aoxse^^Ag 1 1 o\z®. fr&tutmmm 104] fm-2 i%&zmLitz*7»®Gc? 1 

mm®**?. 0 1 OttO««tSjK6a%-r. 

[02] FM-2 l%M*&mVTcV*7nmGCY> 1 [B5] B«£*^#©E I Affil£«k*jffl£ffl©&ipai 

0 4©igS«g*£^-r. fejRT. 

[03] FM-2 ligife£&fflU;tfcf*7BS§GCPl 10 



31] 



[02] 



J ' 1 *<* 
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(13) ftH!¥6-2 2 7 84 

[05] 

K*a(/,92nm) 
1.0- 

0.75- 

0.5- 

025 

0 

0 5 10 15 20 

(x2xl00) 



tftKRft 




(5i)int.ci.» m\%m fttmmn fi mst&mn 

C 1 2 R 1:84) 



